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Abstract
Background In the limited literature concerning abdom-
inal wound dehiscence after laparotomy in children,
reported incidences range between 0.2–1.2% with associ-
ated mortality rates of 8–45%. The goal of this retrospec-
tive case-control study was to identify major risk factors
for abdominal wound dehiscence in the pediatric
population.
Methods Patients younger than aged 18 years who
developed abdominal wound dehiscence in three pediatric
surgical centers during the period 1985–2005 were
identiﬁed. For each patient with abdominal wound dehis-
cence, four controls were selected by systematic random
sampling. Patients with (a history of) open abdomen
treatment or abdominal wound dehiscence were excluded
as control subjects. Putative relevant patient-related,
operation-related, and postoperative variables for both
cases and control subjects were evaluated in univariate
analyses and subsequently entered in multivariate stepwise
logistic regression models to identify major independent
predictors of abdominal wound dehiscence.
Results A total number of 63 patients with abdominal
wound dehiscence and 252 control subjects were analyzed.
Mean presentation of abdominal wound dehiscence was at
postoperative day 5 (range, 1–15) and overall mortality was
11%. Hospital stay was signiﬁcantly longer (p\0.001) in
the case group (median, 42 vs. 10 days). Major indepen-
dent risk factors for abdominal wound dehiscence were
younger than aged 1 year, wound infection, median inci-
sion, and emergency surgery. Incisional hernia was repor-
ted in 12% of the patients with abdominal wound
dehiscence versus 3% in the control group (p = 0.001).
Conclusions Abdominal wound dehiscence is a serious
complication with high morbidity and mortality. Median
incisions should be avoided whenever possible.
Introduction
Abdominal wound dehiscence is a severe complication of
abdominal surgery in children. Its sudden presentation and
requirement of surgical repair in the majority of cases
underline the stressful character of this complication for
both patients and parents. Literature on risk factors for
abdominal wound dehiscence in children is limited
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DOI 10.1007/s00268-009-0058-7(Table 1). Reported incidences range from 0.4–1.2%, with
mortality rates reported as high as 45% [1–5]. Until now,
only relatively small case series, series without control
groups, or without multivariate logistic regression analyses
have been reported, which complicates interpretation of the
results of these studies [1–5].
In the study by Waldhausen and Davies, vertical inci-
sion was reported as a risk factor (compared with trans-
verse incision) [4]. Based on the characteristics of his
population, he concluded that abdominal wound dehis-
cence is more frequent in young children (younger than
aged 1 year). Age (younger than 1 month) and median
incision also have been reported as risk factors by C ¸igdem
et al. [5]. The outcomes of these reports should be con-
sidered relative due to the minority of variables studied.
This case-control study was designed to evaluate a sub-
stantial number of possible risk factors for abdominal
wound dehiscence in children through univariate analyses
and multivariate stepwise logistic regression.
Materials and methods
All patient charts, ofﬁce notes, and operation records of
patients younger than aged 18 years from three pediatric
surgical centers who had been treated between January
1985 through December 2005 were found by use of a
computer-generated search, using the keywords ‘‘dehis-
cence,’’ ‘‘wound dehiscence,’’ ‘‘fascial dehiscence,’’ and
‘‘Platzbauch.’’ Patients who primarily underwent laparo-
scopic surgery, abdominal surgery in other departments
(e.g., pediatric urology), umbilical, and inguinal hernia
surgery were excluded. Identiﬁed patients were excluded if
insufﬁcient evidence of abdominal wound dehiscence was
found in the patient charts.
For each case, four control patients at the same center
who had been operated in the same week were selected. If
the number of controls was too small during that week,
patients from the succeeding week(s) were selected as
controls as well. Controls were not matched according to
age or type of surgery, because these variables were con-
sidered putative risk factors and we intended to assess their
effects. Patients with (a history of) open abdomen treat-
ment or abdominal wound dehiscence were excluded as
control subjects.
The following variables were collected for all cases and
controls: age, sex, weight, body mass index, duration of
pregnancy (in case of neonates), anemia, hypoalbumine-
mia, hypoproteinemia, uremia, diabetes mellitus, malig-
nancy, jaundice, pulmonary disease, use of corticosteroids,
(parental) smoking, sepsis, ascites, previous laparotomy,
type of surgery, indication for surgery, duration of surgery,
emergency or elective operation, hemodynamic instability,
ASA-classiﬁcation, type of incision, method of closure,
suture material used, day of presentation, cause of
abdominal wound dehiscence, postoperative coughing/
vomiting/wound infection, hospital stay, in-hospital mor-
tality, and incisional hernia.
On the condition that at least 85% of data were com-
plete, patients with abdominal wound dehiscence were
compared with controls using the v
2 or Mann Whitney U
test for categorical or continuous data, respectively. Sub-
sequently, all factors that were signiﬁcant in univariate
analyses were entered in multivariate stepwise logistic
regression with backwards elimination to identify major
independent predictors of abdominal wound dehiscence.
Odds ratios (OR) and regression coefﬁcients were calcu-
lated for all variables. P\0.05 was considered signiﬁcant.
Results
A total of 63 patients with abdominal wound dehiscence
and 252 control subjects were analyzed. The incidence of
abdominal wound dehiscence could be calculated from
hospital records for one of the pediatric surgical centers
and was found to be 0.6% (12/1,942 patients). The mean
presentation of abdominal wound dehiscence was at
Table 1 Literature concerning abdominal wound dehiscence in children
Author Year of publication No. of patients Incidence (%) Mortality (%) Statistical analyses
Gross and Furguson [1] 1953 75 0.9 45.3 NR
Campbell and Swenson [2] 1972 26 0.97 19.2 NR
Gruessner et al. [3] 1986 21 1.17 14.3 NR
Waldhausen and Davies [4] 2000 12 0.43 8.3 Univariate
C ¸igdem et al. [5] 2006 27 0.08 34.5 Univariate
Van Ramshorst
a 2009 63 0.6 11.1 Multivariate
NR not reported
a Current series
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123postoperative day 5 (range, 1–15). In most cases, tearing of
sutures through the fascia was reported to be the cause of
the dehiscence (29%). Other reported causes were infection
(13%) or a combination of infection and fascial tearing
(3%), broken sutures (10%), and loose knots (5%). In the
remaining 26 patients, no explanation was recorded.
Hospital stay was signiﬁcantly longer (p\0.001) for
patients with abdominal wound dehiscence with a median
of 42 days versus 10 days for controls. In-hospital mor-
tality was 11% and 6%, respectively (p = 0.151). Patients
who died in the hospital were signiﬁcantly younger
(p = 0.021) and suffered more frequently from necrotizing
enterocolitis compared with survivors (23% vs. 4%,
p\0.001). No recurrences of abdominal wound dehis-
cence were found. One patient developed abdominal
wound dehiscence twice after laparotomies in separate
hospital admissions 1 year apart. In 13% of the patients
with abdominal wound dehiscence (7/56 survivors), inci-
sional hernia was reported in medical records after the
initial admission compared with 3% (6/237 survivors) in
the control group (p = 0.001).
Data were incomplete in more than 15% of patients for
preoperative protein and albumin levels, uraemia, duration
of pregnancy, (birth) weight, (parental) smoking, body
mass index, hemodynamic instability, ASA-classiﬁcation,
type of suture, and suture technique, which prevented us
from entering these factors in univariate analyses. The
techniques of fascial closure (running vs. interrupted,
multilayered vs. mass-closure) could not be extracted from
original operation records in 40% of patients with
abdominal wound dehiscence and in 43% of patients in the
control group.
The results of the univariate analyses are shown in
Table 2. The distributions of the following variables dif-
fered signiﬁcantly between patients with and without
abdominal wound dehiscence: age, anemia, jaundice,
malignancy, type of incision, type of surgery, emergency
surgery, necrotizing enterocolitis, hypertrophic pyloric
stenosis, and wound infection. The variables sex, previous
laparotomy, diabetes mellitus, pulmonary disease, corti-
costeroid use, sepsis, ascites, duration of operation, post-
operative coughing, and vomiting, were not found to be
signiﬁcant risk factors.
All factors that were signiﬁcant in univariate analyses
were subsequently entered in multivariate stepwise logistic
regression with backwards elimination to determine which
variables were signiﬁcant independent risk factors
(Table 3). In the evaluation of ‘‘type of surgery,’’ the
subgroup ‘‘abdominal wall’’ was expected to be associated
with the lowest risk of abdominal wound dehiscence,
including ‘‘clean’’ procedures, e.g., incisional hernia
repairs and exploratory laparotomies. Therefore, this cate-
gory was chosen as reference category. For the variable
‘‘age’’, the reference category consisted of children older
than 1 year in view of group sizes. There was no signiﬁcant
difference between children younger than aged 6 weeks
compared with those aged between 6 weeks and 1 year. In
view of small group sizes, incisions other than median
incisions (McBurney, transverse, and semilunar incisions)
were combined to form one category to assess the effects of
median incisions.
In multivariate analyses age up to 1 year, wound
infection, median incision, and emergency surgery proved
independent risk factors. Adjusted for these signiﬁcant risk
factors, none of the other variables had signiﬁcant effects.
Discussion
We have been able to investigate the second-largest popu-
lation of pediatric patients with abdominal wound dehis-
cence reported in literature so far, covering a period of
20 years. The substantial size of the control group has
enabled thorough analyses of variables to identify major
independent risk factors for abdominal wound dehiscence.
The severity of this complication is illustrated by the asso-
ciated morbidity and mortality as described in this article.
In this study, wound infections were found in 24% of
patients with abdominal wound dehiscence and in 7% of
patients in the control group. Although these rates may
seem to be high, similar data have been reported in liter-
ature. In previous studies on abdominal wound dehiscence,
Campbell et al. reported that a deep wound infection pre-
ceded 23% of the dehisced wounds [2]. Finally, C ¸igdem
et al. observed signiﬁcant wound infection before devel-
opment of abdominal evisceration in 27.5% [5]. Sharma
and Sharma reported an overall wound infection rate of
5.43% in a series of 1,325 consecutive patients operated in
a general pediatric surgery unit [6]. In these series, wound
infection rates were 12.39% in children undergoing colonic
surgery and rates of 13.75% in neonates.
Very young age has been associated with suboptimal
wound healing in many studies. Impaired or immature
wound healing and higher risks to develop wound infection
explain the increased risk of developing abdominal wound
dehiscence in children younger than aged 1 year [6–10].
Necrotizing enterocolitis is highly prevalent in this age
group and is without exception combined with poor clinical
condition and emergency surgery, which again negatively
inﬂuence wound healing. Decreased breaking strengths of
abdominal incisions, combined with increased abdominal
pressure due to ileus or mechanical ventilation put a patient
at risk for abdominal wound dehiscence.
Median incisions, in these series of patients, can be
associated with an increased risk for abdominal wound
dehiscence. Although there have been some reports of
World J Surg (2009) 33:1509–1513 1511
123median incisions as a risk factor for abdominal wound
dehiscence [2, 4, 11, 12], a number of authors have not
been able to conﬁrm this in previous studies [13–17].
However, transverse incisions are preferred to median
incisions by the majority of pediatric surgeons, largely
because of the strong association between median incisions
and incisional hernia in the literature.
Aforementioned variables also have been reported as
risk factors in adult patient series. Apparently, similar
mechanisms are responsible for the development of
abdominal wound dehiscence in both children and adults.
Although the surgical technical aspect of abdominal wound
dehiscence has not been the focus of this report, the
importance of technique should not be ignored. In adults,
Table 2 Results of univariate analyses
Variable No. of patients (%) P value
Abdominal wound dehiscence group (n = 63) Control group (n = 252)
Age (year) median ± SD, range 0.2 ± 3.9 (2–17.4 days) 1.1 ± 5.5 (0–17.7 days) \0.001
a
0–6 weeks 19 30% 52 21%
6 weeks–1 year 35 56% 71 28%
[1 year 9 14% 129 51%
Male/female ratio 38/25 60%/40% 142/110 56%/44% 0.569
Diabetes mellitus 0 0% 2 1% 0.639
Pulmonary disease 11 18% 31 12% 0.281
Corticosteroid use 3 5% 12 5% 0.649
Malignancy 1 2% 25 10% 0.032
Ascites 5 8% 15 6% 0.563
Previous laparotomy 10 16% 61 24% 0.157
Anemia 19 30% 75 30% 0.829
Jaundice 13 21% 14 6% \0.001
Sepsis 9 14% 17 7% 0.052
Necrotizing enterocolitis 9 14% 7 3% \0.001
Hypertrophic pyloric stenosis 16 25% 25 10% 0.001
Emergency surgery 42 67% 124 50% 0.013
Type of surgery 0.015
a
Abdominal wall 13 21% 65 26%
Stomach-pylorus 16 25% 29 12%
Small bowel 14 22% 29 12%
Large bowel 16 25% 94 37%
Gall bladder/bile duct/liver 3 5% 12 5%
Kidney/adrenal gland 1 2% 20 8%
Other
b 00 % 3 1 %
Type of incision 0.002
a
Transverse 36 57% 101 40%
Midline 15 24% 38 15%
Semilunar (umbilical) 5 8% 14 6%
Subcostal 2 3% 14 6%
McBurney 0 0% 50 20%
Lumbotomy 0 0% 2 1%
Unknown 5 8% 33 13%
Operation time (min), median ± SD 65 ± 103 (20–600) 75 ± 83 (15–550) 0.665
Coughing 3 5% 7 3% 0.425
Vomiting 5 8% 17 7% 0.782
Wound infection 15 24% 18 7% \0.001
a Overall p value
b Other: 2 splenectomies, 1 vascular procedure
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123the use of slowly resorbable suture material in a continuous
suturing method has been accepted as the ‘‘gold standard’’
[18, 19]. In pediatric surgery, however, multiﬁlament
material, such as polyglactin is still widely used. Possibly,
the use of slowly resorbable suture material has less sup-
port among pediatric surgeons due to the low incidence of
incisional hernia in the pediatric population. The inﬂuence
of, for example, suture length to wound length ratio and
tissue bite size on tissue breaking strength and the devel-
opment of incisional hernia and abdominal wound dehis-
cence has not yet been investigated in children. For patients
(both children and adults) with increased risks to develop
abdominal wound dehiscence, these factors deserve more
attention in future research and clinical practice.
We have studied a large number of putative risk factors
for abdominal wound dehiscence in a large population of
pediatric patients. For the ﬁrst time, multivariate regression
analyses were performed to identify major independent risk
factors. Abdominal wound dehiscence has proven a serious
complication, associated with high morbidity and mortal-
ity. Risk factors for abdominal wound dehiscence include
patient age younger than 1 year, wound infection, median
incision, and emergency surgery. Two of these factors can
be mitigated by pediatric surgeons: wound infection and
median incision. In view of this, measures against wound
infection ought to be stimulated and median incisions
should be avoided whenever possible to prevent abdominal
wound dehiscence.
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